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HAND PUMP UTILIZING PRESS FIT 
COMPONENTS FOR SEALING AND CLOSURE 

FIELD OF THE INVENTION 

The present invention relates to a manually con 
trolled atornizer-doser device of the type comprising a 
mechanical pump with a piston and plunger providing 
the suction of a liquid to be atomized which is delivered 
to a spray nozzle. Embodiments of such devices are 
described in particular in EP-A-0,025,224 and FR-A 
2,374,536. 

BACKGROUND OF THE INVENTION 

In a general way, such atomizer-doser devices are 
designed in particular for the dispensing of liquid or 
viscous products, in small doses, for example samples of 
perfumes or of cosmetics or of pharmaceutical prod 
“(2125. 

In the devices of this type known at present (U .8. Pat. 
No. 4,050,860 and FR-A-2,374,536), the body which 
comprises the mechanism of the pump has to be 
mounted on the receptacle containing the liquid to be 
atomized through the intermediary of a bushing or the 
like having a triple function: 

assembly and mounting of the body onto the recepta 
cle by coupling of the inner diameter of this bushing 
onto the outer diameter of the neck of the receptacle; 

closure of the body while retaining the mechanism of 
the pump with piston which is subject to the force of a 
return spring and; 

creation of a leaktight connection between the ato 
mizer-doser system and the neck of the receptacle with, 
if required, the interposition of a seal for leaktightness. 

This bushing, at present considered essential by the 
person skilled in the art in order to constitute the ato 
mizer-doser assembly, may be constructed in various 
forms of execution such as, in particular, bushings to be 
screwed, bushings to be crimped, sleeves to be snapped 
home and other types of bushings of known types. 
Although the use of such a bushing proves satisfac 

tory in the context of conventional applications for 
atomizer-doser devices delivering doses smaller than 50 
til, it has, in the case of adaptation to small receptacles 
and/or small apertures, major disadvantages, in particu 
lar: 

a bulky geometry which stands in the way of a minia 
turization of the atomizer-doser device and also of the 
receptacle on which it is mounted and which contains 
the liquid to be dispensed; 

an extra production cost, due to the presence of the 
bushing which constitutes an additional component and 
which requires an assembly operation which is also 
additional, this extra production cost being of course 
unacceptable in the case of mass production applica 
tions, particularly for samples of perfumes where a low 
cost price is sought. 

BRIEF DESCRIPTION OF THE INVENTION 

The present invention therefore proposes to provide 
an atomizer-doser device which does not have the 
abovementioned disadvantages of the solutions accord 
ing to the prior art and which makes it possible to dis 
pense with precision very small doses varying, for ex 
ample, between 35 and 45 it. 
To this end, the invention relates to an atomizer-doser 

system for liquid or viscous products comprising a 
pump of the mechanical type with a piston positioned in 
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2 
a receptacle containing the product to be dispensed, 
wherein the body of said pump is force-?tted into the 
neck of the receptacle, the upper part of said body 
terminates with a collar which abuts against the neck 
and means are provided on said body in order to ensure 
the escape of air from the receptacle when the body is 
?tted therein, a vent hole made in the body opening 
onto said means. 
According to the invention, the vent hole can be 

placed under a step of the body which is provided be 
tween the upper cylindrical part of the latter, force-?t 
ted into the neck of the receptacle and its lower part of 
small diameter. According to a variant, the means for 
ensuring the escape of air during the ?tting operation 
consist of a groove made in the outer cylindrical surface 
of the pump body onto which groove the vent hole 
opens. 
According to another feature of the present inven 

tion, the atomizer-doser system comprises a sleeve 
force-?tted into the upper part of the body, this sleeve 
terminating at its upper part with a collar abutting 
against the collar provided on said body. 
According to the invention, the lower part of the 

piston of the pump is provided with a skirt which has an 
annular lip which, at rest, is maintained under a radial 
stress, said lip being wedged between a collar, provided 
at the lower end of the piston, and the interior of the 
pump body, the vent hole possibly being provided 
under the lip of said skirt. 
Other features and advantages of the present inven 

tion will become apparent from the description given 
below with reference to the accompanying drawings, in 

BRIEF DESCRIPTION OF THE FIGURES 

FIG. 1 is a view to a large scale, in longitudinal axial 
cross section, of an atomizer-doser system according to 
the present invention and; 7 
FIG. 2 shows the system according to the present 

invention in partial longitudinal axial cross section. 

DETAILED DESCRIPTION OF THE 
INVENTION 

With reference to the drawings, the atomizerdoser 
device according to the present invention is seen to 
comprise, in this nonlimitative embodiment, a pump 
mechanism with piston generally designated by the 
reference 14 which is positioned on the receptacle 2, 
generally of glass or of plastic material, containing the 
product to be atomized, this receptacle being sur 
mounted by an internally smooth and cylindrical neck 
7. At its upper part, the pump with piston 14 is provided 
with a dispensing push-button 1. 
According to the present invention, the body 3 of the 

mechanism of the pump is fitted inside the neck 7 of the 
receptacle, as is clearly seen in the drawing. This body 
3 is here extended all in one piece, in its lower part, by 
an extraction tube 6 which is ?ush, as known, with the 
bottom of the receptacle 2. The upper part of the body 
3 terminates with a collar 12 which abuts against the 
neck 7 of the receptacle 2. Over a height compatible 
with good retention of the body 3 and which is here 
slightly greater than the internal height of the neck 7, 
the outer part of this body is cylindrical and smooth and 
is gripped inside the neck 7, as can be seen in the figures. 
A sea] is therefore produced by the fit at this level, the 
pump body corresponding perfectly in shape to the 
internal diameter of the neck of the receptacle. It will be 
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noted that the pump body 3 may preferably be con 
structed of injected thermoplastic material of appropri 
ate quality in order to guarantee a seal by conforming 
under resilient stress to the shape of the inside of the 
neck of the receptacle. 

In this embodiment which is by no means of a limita 
tive nature, the cylindrical part 15 of the body, on 
which the grip is exerted, is extended by a part 16 of 
cylindrical shape, the outer diameter of which is consid 
erably smaller than that of the upper part 15 of the body 
and, in any case, smaller than the internal diameter of 
the neck. In the embodiment example shown in the 
drawings, a step 10 is provided between the upper part 
15 and lower part 16 of the pump body. A lateral vent 
hole 9 opens onto the outside, this vent hole being situ 
ated under the step 10. The presence of this vent hole 
makes it possible to ensure a venting of the air pressure 
which is produced inside the receptacle 2 when the 
?tting of the pump body onto the neck of the receptacle 
is carried out. According to one variant, this venting 
can be obtained by providing an external groove 9A 
which is made in the cylindrical surface of the pump 
body and onto which opens said vent hole as shown in 
FIG. 2. 

Inside the pump body, the operating mechanism of 
the pump tends, under the effect of an internal return 
spring 17, to return the rod 8 at the end of which is 
mounted the piston 16 of the pump, this rod being sur 
mounted by the dispensing push-button 1. In order to 
retain and to position the rod 8 under the action of the 
return spring 17, a sleeve 4 is provided which is force?t 
ted inside the body 3 and which is surmounted by a 
collar 13 which abuts against the collar 12 of the body 
3. The retaining of the sleeve 4 in the body 3 can be 
reinforced by providing coupling means such as 5, for 
example in the form of catches and grooves engaged in 
one another and provided respectively on the facing 
surfaces of the body 3 and of the sleeve 4, as is clearly 
seen in FIG. 1. In order to ensure a seal, in their top 
parts, the internal surface of the body 3 and the external 
surface of the sleeve 4 are smooth and of cylindrical 
shape and they are gripped together. 
The lower part of the sleeve 4 constitutes the top stop 

of the pump mechanism and this stop positions the high 
point of the travel of the pump during operation. Conse 
quently, the height of the sleeve 4 constitutes a decisive 
factor in the dose of products which can be atomized by 
the device according to the invention. 
The dimensions and also the con?guration of the 

sleeve 4 can be selected so that the latter constitutes the 
covering of the neck of the receptacle. 
The rod 8 which, under the action of the pushbutton 

1, actuates the mechanism of the pump, slides freely 
inside the sleeve 4 with a suf?cient clearance, as can be 
seen in FIG. 1. 
The action of ?tting the pump body inside the neck of 

the receptacle may be performed by applying a bearing 
force on the upper part of the dispensing pushbutton 1. 
It will be noted that because of the absence of the outer 
bushing which, in the prior state of the art, is essential in 
order to ensure a seal between the pump body mecha 
nism and the receptacle, the dispensing push-button 1 
may be of a diameter greater than that of the collar 13 
of the sleeve 4 or of the body 3 of the pump mechanism. 

In the absence of any dispensing push-button 1 the 
force necessary for fitting the pump body onto the neck 
of the receptacle may be applied on the collar 13. 
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4 
According to the invention, the depth of the ?t is 

practically equal to the internal height of the neck 7 of 
the receptacle 2. 
The three functions: assembly, closure-retaining of 

the internal mechanism of the pump and sealing are 
obtained, according to the invention, in the following 
manner: 

the assembly is durably consolidated by the grip re 
sulting from the ?tting of the external diameter of the 
body 3 into the internal diameter of the neck 7 of the 
receptacle 2; 

the closure of the body in order to retain the mecha 
nism of the pump which is subject to the force of the 
return spring 17 is ensured by the presence of the sleeve 
4 which is force-?tted inside the body and which forms 
a stop for gripping and for internal sealing. As has been 
seen above, this sleeve 4 is pushed in until the lower 
surface of its collar 13 abuts against the upper surface of 
the collar 12 of the body 3. The retaining of the internal 
mechanism of the pump body can be improved, as has 
been seen above, by the presence of coupling means 5, 
which guarantees the retaining of the sleeve in the 
body, this sleeve tending to be returned upwards under 
the action of the return spring 17 and; 

the sealing function is of course ensured by virtue of 
the tight ?t of the external diameter of the pump body 
on the internal diameter of the neck of the receptacle. 
According to the invention the sealing of the pump is 

improved by the following arrangements: 
the skirt 19 which, in known manner, is provided at 

the lower part of the piston 18 of the pump comprises a 
lip 20 which, at rest, is under radial stress, so as to be 
maintained wedged between the collar-shaped lower 
part of the piston 18' and the internal bore of the pump 
body. This arrangement increases the seal and also 
makes it possible to reduce the diameter of the pump by 
avoiding, for example, the construction of an internal 
member of the second skirt type in order to ensure a seal 
on the piston. The reinforcement of the flattening of the 
lip 20 against the pump body is ensured by the action of 
the spring 17 which presses the piston 18 onto the lip, 
which produces an effect of wedging of the lip. 

the vent hole 9 which, in conventional manner, is 
provided through the pump body 3 can be positioned 
under the lip 20, which makes it possible to eliminate 
any possible leaks between the sleeve 4 and the upper 
part of the skirt 19, by limiting the paths of leaks, owing 
to a constant pressure in the receptacle. It will be noted 
that such a positioning of the vent hole is rendered 
possible particularly by the fact that the invention is 
preferably applied to receptacles of small capacity, 
which limits the actuation of the pump to a few tens of 
spray actions. Thus, the risks of damage to the lip 20 
when it passes the vent hole are limited. 

It will be noted that, owing to the arrangement ac 
cording to the present invention, the pump can operate 
without a seal system. 
The lower part 22 of the piston 18 of the pump is 

constructed so as to provide a double function: the 
centering of the spring 17 and the end-of-travel stop 
against the ball 25 provided, in conventional manner, in 
the extraction tube 6 at the upper part of the latter. 
During the ?tting, when the base of the piston comes to 
a stop against the ball, it blocks the latter thus prevent 
ing any rising of the liquid at the time of the slight 
overpressure due to the ?tting action. 
The operation of this pump is similar to that of the 

piston-type pumps of atomizer-doser devices according 
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to the above-mentioned prior state of the art and will 
not be described again. It will, however, be noted that 
the passage of the liquid into the channel 23 of the pump 
body, and via the transverse channel 24 can take place 
equally by deformation or by lifting of the skirt 19. 
Among the advantages provided by the invention, 

the following can be cited in particular: 
obtaining in a simple and inexpensive manner the 

coupling of the pump body onto the receptacle contain 
ing the product to be atomized, this coupling being 
produced with the smallest possible bulk, in contrast 
with the conventional coupling system requiring bush 
ings, as has been seen above; 

possibility of mounting on sample tubes. The han 
dling of a sample tube in order to actuate an atomizer 
doser system mounted at its end is very tricky, and the 
invention makes it possible to construct a pump having 
a very ?exible operation, which allows this mounting; 

the increased seal produced by means of the inven 
tion makes it possible to dispense very small doses, 
which increases the adaptability of the system accord 
ing to the invention to sample tubes the capacity of 
which is very small (of the order of l to 2 cm3), which 
necessitates the presence of a perfectly leak light pump, 
failing which the contents of the sample tube may be 
reduced, or even disappear, within a few weeks. 
The device according to the present invention is 

preferably applied to receptacles of small capacity in 
tended particularly for the market of the sampling of 
perfumes and cosmetics. As a nonlimitative example, 
the body of the pump may have a diameter of 5 mm 
compatible with a tight ?tting of this body inside the 
necks of receptacles of drawn glass manufactured for 
this use, but which at present are closed by a simple 
stopper which renders the use of such sample tubes 
impractical. The device according to the invention can 
therefore be substituted for the current stoppers of these 
sample tubes making it possible to provide a sprayed 
release of the sample of perfume or a release in “blob” 
form for products of viscous consistency, particularly 
cosmetic products such as gels, oils, creams or milks. Of 
course, the invention can be applied to receptacles of 
larger capacity and to necks of greater diameter. 

It remains clearly understood that the present inven 
tion is not limited to the examples of embodiments and 
/or of applications described and mentioned here but 
that it encompasses all variants thereof. 
We claim: 
1. A hand pump comprising: 
a container having an outlet neck; 
a cylindrical pump body having an outer annular 

shoulder abutting an outer end of the container 
neck, an outer surface section of the pump body 
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6 
press ?t against a confronting interior surface of 
the neck for sealing the interfacing press ?t sur 
faces; 

a cylindrical sleeve coaxially disposed within an out 
ward end section of the pump body and press ?t 
thereagainst for sealing the interfacing press ?t 
surfaces, the sleeve having an axially outer annular 
collar outwardly abutting the annular shoulder of 
the pump body; 

an actuating piston rod axially disposed through the 
neck, the rod having a central axial material dis 
pensing passageway formed therein; 

a piston head located at in inward end of the rod and 
radially inwardly of a narrowed section to the 
Pump body; 

a diametrical cross channel formed through the pis 
ton rod and perpendicularly communicating with 
an inward end of the central axial rod passageway; 
and 

a radial vent hole formed in the narrowed section of 
the pump body for preventing over-pressurization 
of the pump body interior when the piston rod is 
assembled» within pump body; 

wherein the press ?t surface of the neck, pump body, 
and sleeve material seal leakage through the con 
tainer neck. 

2. The hand pump set forth in claim 1 together with 
a groove formed on an outer surface of the pump body 
narrowed section and intersecting a radially outward 
opening of the vent hole. 

3. The hand pump set forth in claim 1 together with 
mating detent means formed in the sleeve and the pump 
body for securing them together. 

4. The hand pump set forth in claim 1 together with 
a skirt coaxially mounted around the piston head and 
movable therewith, the skirt having a lip for translation 
ally sealing an annular gap existing between an inner 
wall of the pump body and the piston head. 

5. The hand pump set forth in claim 4 further com 
prising: 

an axial projection integrally connected to the piston 
head and extending inwardly therefrom; 

a pump ball seated against an interior recess formed 
along the length of the pump body; and 

a spring centered at a first end by the projection and 
abutting the piston head, an opposite spring end 
seated in a recess formed in the pump body; 

the projection adapted to seat the ball against its 
corresponding recess when the piston head is suffi 
ciently axially displaced, thereby checking material 
?ow past the ball. 
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